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(54) LINEAR MOTOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
linear motor which is provided with a stator having 
field magnets, and a movable element having armature 
coils into which the stator is inserted and capable of 
performing reciprocating movement along the stator, and 
operates precisely and smoothly. 

SOLUTION: A linear motor LMa is fitted with a stator 1 
having field magnets 11, a movable element 2 having 
armature coils 21 into which this stator 1 is inserted 
and capable of reciprocating movement along the stator 
1, Hall elements h 1( h 2 , h 3 (first detecting sensors) 
which are fitted to the movable element 2 and detect the 
change of the magnetic information of the scale 31. 
Here, the Hall elements h 1( h 2 , h 3 and the MR element 32 
are provided in regions excluding a region above the 
upper surface or the stator 1 out or the peripheral 
regions or the stator 1 . 
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JMM'*'* y M 1 EST- 1 

h, , h, , h, (jBirot&ffi-fevfr) fc. i«^u: 

Vf") tSrliTfet), /HH^h, , h, , h 3 R 
t>*MR*T-3 2f4@ST-lW^ia««C>5*>@S ; ?-l<0 
J:ffi±*««SrBS»<««f3:Ktte>ixrv^y =T*- 9 
LM a o 



\ Lvi Lw 2 

Lui \ Uvi Lu2 / LW2 / 
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it&&mi- i tu-t t . 

— /I'i:, 10 

MEiramiiRitfcix, sfriE^v=-y^^--/K^ti?« 

&^&5$&2W&ffl1r:^i£ffi&T*5«K 

IWIEIR 1 2fclf$ 2 w&tijir v^tttfMEHS^ ©J3H«* 

[|f*^2] ttJlEmiSU t ^2C>1ttti-fe>-iMiSfriE«« 
^a^/uoJMWKRtt e>ftTV^S»#J3i 1 E*c<£> y — T 

^y-yK-fc!), mfEJR2w|fcffi1?viH4^^- 20 

tr-jwm&.tttn ZWifrfb 51Mt yfT?ft 5 if* 
il i xii 2 ie«co y =r^-^ 0 

- -/HiifjfE B ^©KaHBirofltffilW e *s v 
HJ^fcRtf-fcivctf"?* t«ifE^2 0^aj-fe>'-y-i4«@ 

A/fv ^W#JS 3 E*c<£> y =T-e— 

bKm%-m-^?*iy M-ISA/T-*3!9. jftfE^^a— 30 
^- /M^EB3t^<P«liffi!H-*3V ^-CttBje^fcRW £> 
ixTJStK lWE3IS2©»m*vifWtKB^»*fl5iraa» 
bRxya-^ fr— /UrBS^-ev ^§8*5 3 E«t<£> y 

ffifBIK^^TKBft^KRft "biX "CSS 9, SfFfS^lCD-fe- 

y =t^e— * D 40 
[»#^7] WCIHK-^^S' Mix tfiEB/tT-^lS 

M=tttfJ:3KtftEiT»m£RttbixT:i8!K me 
IE^2Wlttti-fevy-(4^v=>-^x^-/Hc8gtf i 5 



^HH^P 1. 1-150973 
2 

[«*iS9] WISff»-v^yM4, MEBJE^wffi* 

IETffi«!|-e*/h<o«E*»*iS*»?>ns J: 5 
V>5§S#Jg6Eft<oy ^T*-*. 

i±&mmzmm &*ix&nm* = -y ;u-#t*MKia> e> me# 

Wr*4r*y MrBt^T?*5 9. *fJEfg2 WtfttH-fe f-frfctt 
3fcKf=»«$*Lrte»), tffE^Va— 'Hit** 
S±<om2(D^til-feV!Mc:(StffiSt-ReStiTV^If 

[§t#«l 1] SfrE*«l4tflE«1S^=>-f/i>l-ii*L-C 
il&E*r»*-«r«»r*--5;/t*ro l 2 «±<7>H]gg£B£fif 
^T*3«9, WE*lXV*2«>|fta-feV!>-ttBElHlgSffl«) 
±*«*S:K*<««t?K»«fcR»te»ix-CV^|»*«i 

[f»**l 2] WE^r»^«:iMrE«« J f-3-f^«)T*fc 

nyhtss^fct), WE*2«?*a-feviM>»a£« 

K*«SliT*5 5, ^|Em ^ =, _ y ^ tr-M-i&&fc± 

[it*«i 3] mu^^~^^-y—M±m%^^^ 

*9lO, 1 1X141 2ESc<£>y =T^e— ^„ 

5io, i lxiii 2iE«<Dy=7 ; e-^ 0 
[ii#«i 5] tWE^rsd^ttBf^mmiEijuKtt^ns 

nizmmztixis*) . tfiE^is.o ! ^2ro^anr>"y-ro 

Nftrj3»t-5*ftE"sr»^-«>3— ' T ^^tbf^w^^Srii^^ 
"r»^roStrEBf**lRU-Sli:*B?fffiSr-t-tp®XI4^-<oj£ 

^tciae $ tir v ^ s ts*5 1*^14 w v ^n^tr e« 

y-e$>Sft*5l 5fEi©!J=7t-^ 
[000 1] 

\w.fk±.<r>mm&m *?&m*. nmnmmtsm<om 
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[0 00 2] 

$abftX\^Z>„ rw^-f :/<£>y =T^e- *T-i4, ttfiE« 
^•ax^,p£«j$LT^3#ai^/u-g|$#(;i > 

^ t xmmm t > v <oteffcrz>MR t w+ss 

ftmx*mm-tzjifa<D ^\wn-mts^±^z r tt>x 

#•5, 20 

[0003] ^ vxffiw*jm z f-&t>* : %±&-£z^< m 

mmvmtzmm-rz^^y-tf-sjm+izmmznxi,- 
3„ fcfa%RM-?-y**y bm<D±^y-ti,x. mm<om 
^m^m^ as ct^m^m^mti-r z r t #t-# 

[0004] *fcy -r^e— ^-ci*, ^tb^-^ 

^ y h jrjsjt zmm tr v i *) »*»v * t° y ?-c urifr^- 
ft m £2 Idfe'SfcBljS^tr. v = — >r— iv t , 

mm&#M¥#mimmzti&. 40 

[000 5] jt^iya-^|43tf«)|!:H«:5 

xya-^y- /H^lfiltt-cjteSrJRWt 
■*-5*3t^^— K (LED) Ska***^***** 
* tut, Mttitf 1 ?^^ y ^-i^ft: $ 
Jifcjfet r t 50 
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[0 0 0 6] 

So 

[000 7] MtliJHb^y h^ir^^^ac 

■e*>5*— /HU^tt, UlnSb 

ATyftV) /HfST\ InAs (-YVv* 

fft) G a A s (#y^AT>ilf) /!✓ 

t©o«Hlft«fcJ:«J-t«>W*i6S3Mb-t-5. KrK, In 

sbi*- /ust-i*, m^m-^- a-«j£) a**^ 

[0 0 0 8] *fc, fEJfi©3fc^*tv=i-^j:*ffl$4x 
[0009] icb^^bi", itiST-ci y a^r^e— ^ 

taw-fen, ^w^sm-e^-fe^-y-tcisit^ttjttie^ 

T-TSi:, y aar^e-^^i: LX(4, 

tJ^CSo 5*P^JH«, A— f V^n-f/U^y aa 

[0 0 10] *fc % A— trv^=^yPS!<Dy aaT*— 
^ v toT?tV-V7 h^y aar*— ®SS^ = ^ 

BS^Citat^ai— ^IHKT^y NiritleiS 
^l:MSti5^^j!)5«s, »^xya- ^-jr 
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•5, 10 

[oo ill o« x y =r*-^o-5itt)T-/!i5M^ 
# lei k w.mmm ^ns^t wmmw<r>tmm^ ft zm.® 
5*r6it-*3tts>T-{i!)ffia5i-s^$ns^ffi xm&m®fc 

[0012] ^-rT'^BJii, NfiroSSi sm<om.M 

KBStrmn^-r/i^wu mmmfe^m^xim& 

± < R?#K^tH-5«ffittroiii5V > y ^t*-^ £titt-t- 
insist -r 5. 30 

[0013] 

^ttJ-fe^-y-litfllES^^ia^w 5 ^@5TF-W± 
[0014] zco'j -r^e— ^5t5cr>A— t'^^=i 
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ofclt^i, tfHE^2co^aHr^f-lc:J;«?^l±J$^5^ 

[0 0 15] -ErLTrcoy -T^— ^T*(4, ^ 
y h^aiSW^IiSr^aii-^^l ^tB-fe>-y-S.t/SfIfE 

>- a - y * >r—,v(om m *m?f-WL z> is 2 ttn? >-y- 

[0016] itfjfEfg 1 St/^ 2 CO^m-fe BflfEll 

tve>SrlHST-=-r^c^-#J{^tt5 r t s„ MIS 
mi O^tiiir^-y-i M^.i24t— A^H^WKtt 

£&3tt^& - ffi-f sr-r 5 r i ^-e# s ma-*- 

[0 0 17] ffjfSE^Va — ^-5r— /Utt8t^t*x.V3 — 

SrSffl-T5i:#l*. ffflHm2W^ai-t>'lM4^>'3- 
[0 0 18] y^WBS^-fe^-y-i: 

x^=>- ¥*>r— Mzfonxytzmft-tzmt 

(LED) ^(O***^*****^*** 

>-y-^i?Sr^fflT-#-5o 
[0019] ^c^=i— ^i: Ltl^Sxya-y^^- 

»7-^i-v^<z?T% m2<D&m±^-v-b vx<Df$mt«,-t>'y- 
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[002 1] Wettya-nSfflU 

jJS^^a— jwwmtiLjkk \sXft.<r>h<r>*?t,m. 10 
(D IJME* 1 OT-fe>"!MiSflfE@^roK-*ro«Sffi{Ha^t> 

So 

****** H^BIA/-C*3»3, ffim*-^=>-yxtr-M-i 
SfJfE@*T-(D«B<ayfC*3V ^tS BJt^fcKtt 20 

l»8B*2©»ttl-fe>'1»-|4ttH3£-T-©TffiffiS*»P>l)(fia 

X. is 3 — >T— MZ m A> T-V * -5 „ 
[00 2 2] 4*5, SfllS#m^^-y 

— tr*>r— /wzmfettmzib kfat>ttn$ftx\,^zi> 

S*o««i:*sSE2^afej;j: 5 i~;ffa«JiE<£>B5£T-*# 
fc#»L-Cfc5KIMi*WE»fc: J; 9 »5 r. k z>„ 

[0 0 2 3] irr^rMIE^iroMm-fev-^wttS^Xit? 
# -5 Ac ft V . Wfcrh =" -f /HC** LIE5£4iifl*J 
»&fr 5 3 ;»ltof>, l^xyn 40 

^©HHWW© 5 t>ttB£^«>-hfl5-k#«H««rKi< «* 

t ft /h t 4 3 # b*, 3 J: 5 £ *tT*5 <3 . fift 
IBS 1 ©«m-fc 1 4 
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*5 9, tftmm2<o&m±^-y-te&=->='*-yx'r—Mz 
f&tei.o\z$!%z*im*\z.&\fL>tix\,^z y -T^e- ^r- 

[0 0 2 4] icoi^^y^T^— *<£>$P>t::JM*:0iJ£: 

a ) HfJlESS 1 W"fe>"^H:«rSaH3fe^-«>^-*«)*ffi«*»b 

je^f-fciaitfen-c*!), MiE^w&ju-trvimgEB* 

fid «>*ffi«-C*/h0>»#at $ Am h ft 5 <£ o \z Bl& S *x 
Tl^S y ~T*— 

b) tWESaftSCa^si — ^^r— /HiftWEBJfe^TB 

{Ba^fcv^TgtB^t-ssftbnrjst), mumi<o±^ 

-e*5<?. MISm2W^fcti-fe:>'-y-(4^B^'?-<OTffi{B!l^t> 
s/ Hi, WEH^wWflSBDflOW-tttWt?** (B&ft 

$ » fe*t s J; 5 i-^j* § *tr v * a y =. 

[0025] 4*5, 3li<a&ffl-fev-iH4i8#&$asft*: 
45**T?»IHB^ IT* v V \zmhX\^t£ < X h <t V > 
tl^O-Cfeixlf, 2kOc) , d) ©^Tt-^ft 

c) MIBIMI-r^v htt. StHEB^«o>ir*w«SffifiJl 

■c**©«E*as**s»fen<5 k k i>\zRMm<om.mmx 

%L*<Dmft&Z1imbftZ>S:o\zMf&ZftXl£*) . StrfB 
ffifflj|ir*5V^KB^^^$tvT*J9, WffiJRl©* 

m^>'Vi&mmm?£*<oT*fabm&Rm-i'ir*y biz 

d) HrtBJHKT^y h(4, tUIEB^W-tffiftJlT-ft^: 

y><. ^ttttBJfe^Tffittl-efiS H 3feT-K»j« $ 

AirCIW7^y h(-BSA/T'*5i3, tfrfB^2<?5^tt5-fe>' 
•y-li^fEB^wT*^ b Wga«*S;3i > a - y ^ ^r- 

[0026] ;oi54c) -^d) oy^r^e—^T 

t>, stitEa) -^b) <D»~T*r-* kmm^ mi<o& 

SflfEa) , b) , c) st>*d) coy=T^-^ii, 
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[0 0 2 7] **s, IWEJHIt^^y M::J:5*'h«>« 
#3S!£wg|5#l4, -Ct> J: v\ #J;tf4\ a 

{0 0 2 8] #$8BH©!J=T*— *»4. "Ttt^-KlWIEJK 

( 1 ) ft9fa^rsb^-»±wiBm**^- = -y A^ma-w^E* $ 

[0 0 2 9] ttSSfcttiWfEmi^-aW/Hc 

l&»SrKrt"Ct>J:v\ {fib, £ 1 ( fttfJR2 <oirvf-^^r 
*L?>lHlKa<o*J»«>15«SrS*tK<v^J:5K, S*lgl& 

(2) mm^m^immmm^-^^ ^<DT^mw^iv 

[0 0 3 0] ffiE (1) , (2) ffl^fftwy=7t- 
^fcfcVTfc, i^a- ?*>r~ /H4jtUfE@^-41-<0|& 
BfclSHTS 5. tftfE ( 1 ) , (2) tf>V>Tix 
coy -T-e— ^tfcV^Tt, SfffE^^a—y^ ^r—yu^ 
^^V3-^/5r-/UT-fc9, tffESB2 0>tftffl-fe>' 

^-e*)*), *rfsm2 6o^m-fe>'-y-^ 
r 3 - ^ ^- — /K03fc*«a * be*» s v-y-e 

[003 1] ME (1) , (2) roK^Tt-^n, 

m i aw* 2 <o«im-fe >mwm* =■ a^> & *>*w>« 
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F8X%Z><, 

[0 0 3 2] SffEVi*n<oy =T*- SlESIittS: 

z fr%^%&mW}W<nWimmx fa* fastens 

^■«««^SBK*n5 i * £14. fltTEg 1 -&t>*l& 2 <Dfe 
tiit^W it»2©«airytS:, flftKtt 

•CfSriisfiE^rft^irffiSfj&^iRiicaittJ&WffiSr^tpaB 

Sr#tpffiXtt-t«)ie«^E«-t-*r.i:t?, plib^a — 

bizit^xmt)<om^^>='~y^^-~^t<DiiL 

[0 0 3 3] &*S, mi Wt&tB-feV-lHCO^-Cfc, 
< tt>— oSr*>*»S»fffiS:^tpffiXH:-t«>iefiFlJ:E«-f- 

[0 0 3 4] 

114, K^StoMll&^SiaT-fcSo El 2 14, EllK^-r 
X-X«lfc»5«»SWrffiH-e*S. El 3 14, EI 1 fc^iT 
Y - Y«»=» 5 mn&llfrEEIT-fc 5« 

[0 0 3 5] Ell^f>0 3^i-B|ft^Si«9^Btc*5 
^TI4, I* U 7t^g|5p 0 p^^«c-r2.-o 
C0^9'C^WKi;)<c, ^r^ix*^8qi^5y=r*— 
?1>mmZfiX\^<, r.<OH«^5t«)^ei4, HffiSr 

CVtmtft>nx\,^Zo Ell lc:*3V^TI4, 

CV{4EI^*B&$nTV>-5. ^■^^^^GLOOT^B 

<t^T-#, ^*g|5D D D$r^-t-5 2 0W^7'l'ySLl, 
S L 2 #»EBc5iT>"CV*<5<, 

[0 0 3 6] X7YySL llrtty^T^-^LMaW 

pi» j f-2^ig^$tL-c*3t), mm\z*7-4ys l 2tci4 

U=7t-^LMb(DW2' «!ieShtV*5. 3 
ttbcoy ^T*— ^LMa . LMbS4^fCl$K|S)D|#/& 

coy ^r^e- ^-c-fcs, v>mwsTi6^- 2 , 2' t>, * 
7-rysLi, s l 2&&m&"&z>J5faxhz>mrnistf 
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£<> w^J: bt^y^y bUtt l oil, looU^T^ 
HMa, LMb(7)*ii(^H^l £*#/&LT^5 0 £ 
"TifrT-2, 2' 12, H^ll^&^SS*^^^ 
1, 2 1' Sr^fL-O^o ^T^LMa, LMb 

[0 0 3 7] }) ^T*: — * a <Dmm*^4 sis 2 1\Z 10 
1 Oiw^$tiTV^#a^^>y 

t. -*\m*2' zmfe+n^^xmrn-tzz. t&x% 
(ommy^yhPt, wm^h<D^%^^^4 ^sl 20 

ho SPJ^vz/LPhJ:, *^J-e^7tjtrT-fe^o 

^ S L 1 (O^W)^ 2 jJSft «9 tttt bhtV^5»»i »R» 

[0 0 3 9] *7-f^S L 21^12, yt^U&klsX. X 

l±oS4t$9-ml^bW^nfcliHfc3l6Sr 30 
Steffi O^^y h 8^^< fc#><£>R#t^ ^ — m2, m 3 
sWflMKStfCV^*. *^-T^S L 2 tlftf^^^S L 

1 ^rlRl«^««cn-7 r JfU SS»S:«*>oo»» 

L 2 ±<D£tiH^ 3 ^b*^ixfcliflft*S:Jg«-f « 

fc»wuyX8 1^, m8<fe$ftfcW<fe#&R***fc 
£>(7>»^5ifT- (CCD) 8 2^fUt^ 0 rco 

[0 0 4 0] JRa^9^GL±<D0f€<^<ttll^«fi* 

^flBW^^LP&^frSiir-C. ^7-f^SLl, SL 
2&*tl?tl\zm&£tltzV =7^LMa, LMb 

5fe3Si-«« ^7^^SLl<l:^7^ySL2^lt #J;i 
tfcnb^iSSltdS2 : 1 £*5±5Kre»$Jh,5 0 CI 

fttZntzftttZ 9— m 1 , m2, m3CJ:ot, )K#C^ 50 
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!)ar:o,h8 lCf^n5 D 9 3. ^ 5, h 8 Kfc 

CCD8 2±C|SftJ^ CCD8 2iIJ:otra« 
[0 04 1] Hk\Z s ^7^^SL1, S L 2 

^k:SMS£*iti^s y =^r^-# lm 
tit> y ~T*—*&nw#)\zmcffif£(D y ~t*-*x 

&>%(DX\ SAT\Z&\,^X\^ I) ^T^—# LMa £rW^ 
£oT, ltl5>^y=7*-*toV^RHt5. 134 

BS¥ffiia^^-r o 0 51:, V ~T*—* LMaOEl4iC 

[004 2] E34 2&I/E3 5 (w^i~y ^T z £*—& LMa 

v^^^v^-^^ 7 NM^y — T^e— ^"Cfc^o y-r 
j&ztix\i^wj&W(k<D*/*7 vn&i o rtu^ 

LMa 12, JHBN^*y h39«»J**ixfc^^7 MSttl 
0£, SffiflfcEB-raH^irb, li^ =^^2 1 

;bK*>5A— trv^nw /isM<D» ~ r^e— ^-e£>5 0 y - 

7^LMa 12, &b\ZZ/*7 bUttl 0\Zj&!&£tl 

^^3 1t>!J^7^LMa, LMblC^ilO 

[0 0 4 3] hStftl 0 12, ««*nX-SJtgE.O# 

»"SIIBO«-» (#Jxtf, Fe-Cr-CoMI, ^> 
Jf>TJ\s*~?J* (M n A 1 ) ) v"^:7 hgB 

IdDlM^ntl^o v^:7 h£B#l 0[2, ^COS^ 

k sm<omm^m\^mmm mfe*&tt\*\<o&£) p 
. x&K\zftAstm®mmmmm&£tLX& v , rti 

*SJHK-^^y h 1 1 ^iott^o 
[0 0 4 4] *fclHB-r^*y> l 1 12, 0 7i:^tJ: 
@fe^lcoS^^]lcfiil:^»fffi"e^^ < h, 

Licofc^iRI) t?ft*:t*9, S^tffl!l<7)«SffliJ (^^^r 

^sLi^f2s^f«y) tHft/hiftsi 5^, mm-rn 

Sffl ^7^^SLiii4K»«) -e*/j^«»»*ds 

[0 0 4 5] -tLTSftlEBt«S;^^3 — ^^r— ;U3 1 
12, 124, 05, ia7^ic^-rj: 9^, »l7^5/|> 
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1 1 <Dmft<nm £ t ft 5 HJfcT- 1 0>flMER*MB0> 
TV^o WW*y3-^*--^3 1 14, Nffi<o8£® 
J: *>JW*»VMitt*fcry^-eH^ 1 ±K:4£«»ttlffi3|l«SB 

[0 0 4 6] 51-, IHK-^^y Ml© 

Hje^ft^iRi©* p. , ^m-rntf, ttstr 

•y^P. 14. *01J-C'i43 0mmt^5„ S fcSS*:*^ >" 
^ — y*Sr—j\s<Dfflmt°y<5-Vi%Lm-Q\-Z2 0 Opmffc 10 
5. «fi*F-=aW , A'2 114, *«"Ct±, U, VRtmm<D 
3o©3^^lifii:t53^/i'S5:2iattt*3|5 ) 

sia©3>fA'S ) ^2fflW3^/w»wj(sjc:. a^e 

L„,, L,,*tfLniJ»?>49, ^JWKafe^-S^ft 
JcE«$ix-CV^S. ^2»«J3^vP»{4, 3^/H nil 
L„XVL„ *>e>4 9 . roHlra^S^(6]('iBB 

[0 0 4 7] ^fjioaola^/l-'bijy^ffc!), 

a^i fc*HR-f--5.fc SKEB&ft-C^So -ix?>3/f 20 
/H4, -€:ix»J:i4KS$ttftV»/JS*^-ei4, tix^ivmm 
t°s/^P. <0 1/3 0ti^Mj**ixTV5o riXf>=«W 

»4, *Wt?I4. ^ro^i^fSI(cJ:oT3-f^>' 

i/-rsj; 5i-bra*$itT*J!?, —fwnsfi-tv**. 
[o o 4 8] m«T-^-r/u2 i i4, itfiicMu 

•3, 2<Drt/iffiic:£#$*T.-CI^-5„ «t|t^-=i 30 

22^14, -toHje^fs^iftn^jsit-swiHwiw, a^ 

= -Y7U2 1^7 1/^2 2{4a^ J ?-H-»oT?tt>^t^ 

2 2 £14, U ~T*— * LMa ro^ItbT-2 Sr^L-TV^ 

So 

[0 04 9] »K«>«ttl::jCCfc«*«*S:W*-*-5 r 

h, , h 3 ««^3^fyw2 1 ro^^-f/uir^a-^i/ 
*y M io««iroHJfe-7*#*l*lfc*i»t5tt«BB« 

H iroflS*i<Dffitti:tc:jc&CT3-)'/viimS: ; fT5fc*{c 

[0 0 5 0] #*-;i^im 124, E|5,&tfl2l7t;i^ 
-T4 tii L 3'f*2 l <o^MKUr*JV>T, &o, If 
mrrtr*y h 1 1 ft "Tft^ 

M lCiW^t), 7U-A2 2©rtIt^Snt 50 
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i i ireiti>{ia-c-fooT, a^s#^i6n-*3«t52*c© 

<ft«R:B«$ixTV^5. 1"ftfc>*>, Bft^ l 
lz*sv>T, 3^;ul,, e>|g 4 **{|ij(rp. 

ISMilr, 3-i'/WL, 1 <Dtp.L^S^? 3 El4^*{S!)f^P. / 

[00 5 1] ft*5±E#*— yi'S^tt. *:*tKW:RJfe£ 

v bl 1 fctt^-C^-CfctttfrflS-S:** < I n S 

b^Tf^— yP^^-efo^o "Sfc, RlSbT- 2<D7 U~J* 2 2 
Ki4, S»f3^^2i©^il:fev*t l l_o, 

ttTV^o ^CJ"C > {4^^-fe 3 2 teS&^vlS^a^-T-© — 

[00 5 2] U =-T^—$ LMblCO^Tt), ^(D^Wi 
f2' W*atl4WfB^rt!j^-2<0*ittlBl«T-fc»?, 

* J f»t)t3:ya-/ffltyfT?*5MR3lKfi!J|»Sil 

xv>5„ Hsiry^r^e— ^LMatc||#,-rs*«,Wft 
mn<DW&zfuy?m*7*ir<, h 8 t as 9, «ts 

(MR^) 3 2*>feOffl***S:2*ft:t4ri 

&9mv?*y bm^-mmmms 2*sK»tb*fc*5 0» 

*SEK>3iiJffl)[E]8g6l4, iV=»-^«-IMa3iggg5 l» # 

m-*?*v vm&wmwn&s 2i>>bmtizti?>=c-^=*— 

yP2 l--cDiimSrS)J^i-S„ ^.9-r^SLlir 

$ *L*iflaw 9 y/ l p &&.tri-z fc* w 9 v^*r 

0^5 S^ft^tt-CV^-S, 
[0 0 5 3] WE*— *mWji$tm®&6, iva-yi 

7 >-^tt-lH]?S 5 3 (4-OOTfl:^[Hl^SS 2 3 

ntv^„ -c(4«^5 «^tiHi!S*«i4-si»^»cia 

IhI^S«^ wr»^ \zmML-fZ> t 2 14, ^-/HgT-^MR 

[0 0 5 4] WI2*-^iet&»Jffll|HlK6^W7^^ilT 
0SS5 3I4, ■5I»)T-2^-<D^{4B!-iE«$^T, B^gg 



( 9 ) 

15 

7 1 fciflttjRSft-O^S. xn— ^>^7 1(4, *t*t— *f 
o>zi*9 9 7 2fcJ:?>«*,|§lI&*«2 3 fcSMfcSft-O * 

■So 

[0 0 5 5] *0!l(c:*3V>T(±, /n— 7 ltd £ <9 , #C 

fcJftfcSftfcEWfc, $bfcl4*— /H&^h, , h t , h 
fc, ->^xAS!lWlgB9d»f>^— *{&|0PIh]?&6-- 14, 10 

#) AH2j£$ft5„ 

[0 0 5 6] «^E1K*S2 3JiO-hfE=&[518St- 

o^T)H;:tft9!-r5. ««6T-=-f /U2 1 wflftouffi 

*SI*£;ft-CV*5. -T*to*>, #»ouft3Wyupa±, v 
Ktfct), ^LTrftbM^JK^Sftfca^MS** 

-*&6&;*ft-cv^o 

[0 0 5 7] iya-yi8fJ!lI@K5 1 14. MR*f 
3 2jJ»feffi;&$ft5*««*«:-MWfc&«LT^*/i' 

{§-§- (rmtm-^-) ^ae*-f-5fc*«>igBSt?*>a. ^>-=> 

-^m-§-Mais)?S 5 l fcio-CZUHfc (f^^Wfc) $ 
ftfcf§-i§-lc£<5#, plfH^oteW&ffi, >S*l$m, IK 30 
W)fflW*fto^btf-e%Zo *0!IK*5V>-CI4, *-*IE 
»*J»HllS6fc*sv^T«J6i-5J:5fwPLL#J» (fiHB 

[00 58] v hm^misim 5 2 14, *- 

5„ hm^aiHl^5 2tr4oT-{it^ 

0t]-ei4, m&-T5 4 5 fc*— *K»fW»ig!S 6 U:*3Vm: 

mm*="(;i'2 i~-<Dmmmm*ftt>tiz>o 40 
[0059] E9i^. mis*— ?mm&mm&6<D?m 

2, ««[H]SSa5 6 3&t5ii«fflffi|sllSSB6 4 5rtLt^ 
S„ P LLft|$)[H]ilgg|5 6 2Kf4, ^X^A^JpgUg^^ 

y = r * - * *r » ^ 2 w s w t -r 5 m a » c tz m mm 

[0 0 6 0] PLLfM^[ElSg£|$6 2iCf4, S^K, MR 
! : F3 2i4^1iJ*$ji > =c^="-^iS^riBMm»5 lid 
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PLL$J^J[5]^g|J6 2K:J3V>-CI4, ->*:r AfrjapgB 9 
[006 1 ] ffi^[£]?gSB6 3td*JV>-CI4, eii^OTit^ 

aftwrn^^ft, «*^D*^fl*t»»a««tfc 

KArtSft-S. ii««IWlHl8SSB 6 4 14, frfrZffimZth 

ft, #M*^*y hft-S-AftSHIKlrioT-'tt^^^fc 
fm?r?*>v HS*fc*<5#, 01 O^tfEll ik^-t 

[0 0 6 2] El 10 14, •5T«j^2£El4'p;£;frfo 

*3!9, Ell U4, "5ltd^2 5rEI4tp**r6ile:lES)-rSi: 
^^^ri-Yyu^-coii^^^' 5 y^^LT^S, iC04 

ix^603^/KD@^iS#*(Ri^*j»t-54 I 'i>fi[B/JS, 
Sm-vifjF-y h l 1 co^ffico^|6j^*J»45!gtb*r6]± 

P. /3lEflJ*•[6]{d3i^f£^«^T-WF^, ^(D^-i/Vt^ 

mmtl £3§£i-3 fS) # 3t«5IE*s«E $ ft 5 £ t J= * 
So Lfc#ot, #3-r/Hriim$ftSir#(e:i4, -too 

otv^\ £ftir4«9, #3W/HriiS$ft5«flt 
14, ^Hb^aSrKSbUfcv^iftitttSSw^fceft-t-S 
«7J<ri4^m$ft-f, £TjJSlir»^2&«HftLfcVvfr|6j 

fcK»i-a**u:«ift$ft*©-e» a**sj:y\ 
l^«cDa*ir4: »?, BTlbT2ASH^l l-fto-c^ift-r 

[0 0 6 3] EI^^BSLfc^^ y-r*— ^LMbtC 

mum® 1 ® 6 , 3iv=i— ^«#«i«i5iis5 ixvihb-^ 

h«^ai38S5 2 irlsl^wlHlgSSr^tfm^lHlSS 
S«i4^«t ?>ft-C*J t) , ^S«l4/>— ^^S(/n^^-? 
5:^L-Cv'^7 i A$iJ^lgB9tr«igg$tt-C*3D, ?5^< UT 
->^^A®|«)g|5 9^bCOit^t-S<3^, ^LMaW 
^•&tP)«IIC^Sb-r-5o 

[0064] ^JiSiBy! Lfc y =-r*— ^ lm a r-{4, # 
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ft hWLto UV^< ««t?*> 5 BJt^- 1 <0±ffi-b;*r««S: 
Mall»«J:<R?|l:ffiU Wtttt^ifci^^Uifco 

[0 0 6 5] *fcH7CSti 9^, /U^-h, , 10 

hi , h 3 tMR^3 2t(t i^i&wiata 

i^K^W-KBSft, ««*^^ = -^^{r-^3 l 
«i-5 4 5lwB*^ llw»/fc$ft % rni:MRS?3 2 

^^-A-3 1^MR*^3 2^0D»«tt^#»*J$ 
ft, 2 \Z.£Z>3L>=i — y^<y—;U3 

<tott)^^LMaii»SJ:<Rjti^»U ffffitt 

[0 0 6 6] £$>fc:, H)7^^J:5^ N /HtfT-h 
i , h t % h, (4, IW-r^yH 

it*—* lm a <om^mmm^h(oKt^<>x\^ 

[0 0 6 7] IWK-r^y h 1 l<Dmft(D&£ 

(477^ySLlfltft*i:ftotV^OT, «TEbT*2 

14, BJ^M S:P^t-C^7^^S L Hftltf) 30 

#-et>, ^ib^2jc^<5r>®ttsr«iE-r'5^f6]^^— ^ v 

[0 0 6 8] 5*y-T^— - * LMa <D*U,£l4y 
Lfcy ^T*-*T-I4. im©Jfl^^yh« 40 

fcftfos y ~r*~ *-e<z>s«t«:*-r- t^tfe^^, y 

[00 6 9] El 1 2 lz*i-Rj£-ett* Wm-?>f* vY\ 
1 I4^:ft 4 9 *J« £ ft 5 ir 43 -5 fi£3ft#;ftM B ^ 

4 5K, tftl-rntf, B*^ 1 <&W#lffiire*:*: 50 
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*rCt>4V>) tf>^?.5££ ft, TffiftflTft/J^SSI?. 
/u^hi , h t , h 3 14, Mv^yM lcoa# 

[0 0 7 0] (313 fc*i~Rjfe-Ctt* y M 

1 {4-^rft 4 9 &!& £ ft 5 fcl*5 It 5 «£3ft#^M B # 

1~ft li , Hft^F 1 o^K-^^«EfI0T-«^:^^#^ $ # 
^Sntl>5o tU^IHFh, , h t , h 3 14 
1 ttJHK^*y h 1 1 

[0071] ii4 i^i-^:;£-ei4. wmr*>r* v v\ 

1 J4^n \Z 4 9 ^ $ ft 5 Bfc^ *5 ft 5 B ^5 

##e>ft. Tffi«^*/ho»*3ft$*s#bft5 4 5l2:# 
^ffM$ftTl^ 0 *LT*— A-St^f-hi , h t . h 3 
lll^l©fr*ojtB(ll^&iWv^iy M l fc» 
8^xy 3 ^^^r^3 lttJWKT^*y h 1 

1 ^«»5ft $ *s*/Jn i * 5 a je^Tffifflj-eBje* 1 » 

J^^ft, rftiCMR^T-3 2^H5/^-ev^5 0 
[0 0 7 2] Ell 2^b@l 4tejSH^TftOKj£"T* 
t>, ^-yU*T-h, , h t , h 3 Xt/MRife^3 214. 

2^«t?>ft^^-e. fc^^sNpwy =-T*-?&mfc 

^fc<. *ft«lt*-*J4»«J:<n»irff»u fa«H 

[0 0 7 3] Ell 2^^E11 4(C^i-V^Tft^^*3 
V^T^. m^^^^ — fXtr— yU3 lttlHS-^^y 

h l l^ft/ha^^^ffiW-CB^i ^KJtbftT*3 
t), im*iT*v h*»b«>«*«)15#*-tft«H-#WWS 

f4, ^-/^^h, . h t , h 3 ^1^^->M 1 

[0 0 7 4] Ell 2M01 4<^K^-ett, MRi^3 

T*^ffiKtw|S:it5>ft"Cv^i:v^5Wa^fc5 0 mi 3 
©R3£-ef4, yu*^hi , h, , h 3 ^H^^^ 
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[0 0 7 5] Ell 2^bEli A\^-r\^iTiv(om^\^ 

ftmizmw.'tzzkfr-mm*^^. mzmi 5 (a) 

i^ty ^T^e-^ LMc [lolNTMt^o ^coy ^ 
T^~^liSiJ|5y ~T*c — 9 LMa^LMbWtitS 

SLl^SL 2C0fg»^#tU#^) t>^T-fc^)o 10 
[0 0 7 6] ^T^LMcIt @/£f-l ntb 

h 1 lSW^y^-^^s l Sr»« 

[0 0 7 7] ^T»^2 0lili^3^/U2 1 
£fflir*T*H=-:7 A 2 2 0 SHUx/O^S t <h fcl-*— 
A-iftf-h, , h t , h 3 Sl/MRi : f3 2^LT^ 20 
60 *TKh?-2 0tt*5J»^-7U— A2 2 O^WSSSSB^Klt 
fcttlgtt2 2 1 0(rJ;t)@^±S:R^|^»-e#5o 
ti J p3^2 10HU, VXt*W*Btf>3oo=i^u£: 

iffl^-r^^-r/^sr2m ; frbT^t), smw^/u 

S^l^#MKf 5t5tEISnt^5 0 fib. rftfe 

-re>L-cEB£*vti^a 0 1 ozMfc-r 

nx*^. — (wtSih/o^o tt*»^=^^2 1 012. 40 

[0 0 7 8] yU^h, , h t , h 3 It il 5 
(A) td^-f <fc ««^3>f/U2 KO^MfflJrisv^ 
T, to, IHi^^y M 1<D«JM* 5 

tib^i^ 1 l 1 iwMi-e 

9tm*??*V b 1 1 KlBSA/-C*5iK 7U-A2 2 0Wrt 
IW^^y h 1 1 l:«tHftt"e*ot, Bft^S^* 50 
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CP. /6fbLfcffitt*-/i/*^h, J»«l*hT 
[0 0 7 9] £fc N pISb J f2 0<D:7U— i*2 2 Oidte, 

3iv=3— ffxtr— /is3 1 CIKtf&Bt-K5cli?>'f- (mr 

tw^«F$iXT^^-yU3 1 CISAyt?V>-5 0 MRi^-3 2 

1 oortftjjciassnTt^t^co, 

So 

[0080] ^fcr^y^r^-^ LMcti^^i 

<Q*'frYc £rilt>, "TthfitfTlfrfRlGO (015 (B) 
#flg) Cit^iYsHEf Jixtv^o 3 — f^^tft 
f^<bli, W2 0^5-fySLlXttSL2^fl| 

J:9 3SftT»»^S«I^^*>5fc»^^Ttt^2 0d5, 0 
15 (B) K*-t-±5lw, iT»^fT*fflGO£;*7>r 
^cOtS^r^WDO^^SlS^^Y c [Hi o l:i9Ym 

[00 8 1] >i^o^— ^ LMc Ve— ^ LMa <Dm&k 

^ — 9 LMc Id jot t>> ^r^-^LMaCot^ 

^C, x y n - >r 3 1 BS M R if 3 2 ^ 

^^- yU ^ h3 t^®Y s irias^n, ^ 

ifh t ttfiEffiYs^iS^EBSix-CV^o ^oT"5T 

tbf 2 O^jtir^H f >-^»f£UTt>, MR*^3 2 

t^>ir— ^3 1 ££>teBMfl* Clt'WCMRif^ 

[0 0 8 2] ftl:Bi 6Mii 8l:^ty^7^ 
LMd N LMeldOV^Tlfc93i-6 0 m^^li^T^- 
^ fctftlB y ^T^e-^ LM a ^LMb C{^^T^fflT^ 

•^s l 2^JKB«rWM#sto-e&5 0 igi6iw^i-^e 
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-*LMdl4, l^ldt, Z.tl\Z.t\-&\sX»W)*I& 
[0 0 8 3] dtemM°1M<Di/-Y-7 bUWiZff- 

mmx-hz* *im*2 di4, m*T-^^2 i d^.o«r 

nSrHtf^Ittl^^u— A2 2 d$:f LT^So ©*TF-=» 10 
1 dO#|/&|4*— ^ LMa izOUfzmM+z'-J ^ 

2 1 tIDCT-foS. 

[0 0 8 4] "JS)^7l/-A2 2dl4^7'f!5 , 'SLl 
(XI* S L 2) /JS«i^$ix5fiai:«K*MB!lt?^0 bT*3 
-ecfcafeEBdiSRItfett-CV^. &*3HI4 J 2 2 1 
dl47U— A 2 2 dKRttfc, If^ ldCffiotgi 
i-^fci6wttS:lt-efo?>o S4£Bdi;if4, ^St^-h 

l dtr^i-?,«^«)^fiL«M«l4*-^ 

LMa <D*$k'abW\ Ct?£><5, *-/U*^h, „ h, , h 20 

3 14, mH^ = -r^2 1 dCDft-Mfrh, J.o, 

V hK6£A/T-*S»>, aSBd«?rtB5»^«fSnrv^5. 
[0 0 8 5] S«BdW«t, /HfTF-£l4T*K 
^HM^aiCJt^^Va— ^<Ofc»W)t-fe^4 2*5 
3y$£*t-C*5!K r<Dft-fe>"tf-4 1 IdffitpffiSlwRlSi)^ 

yf4 2 d<DB — I'^^ifjf^YmO'f^Y 

c^ilSffiXli-^Wja^fitSbTV^o 30 
[00 8 6] iWU^rt- * LMd fclSlsStfEigi- 
^-r jj ^T*— * LMa w;fc£><£>iim$iJ$)[H]2gl- J: •? il 
SLT»»T?#5. {&U 13 8^^91^1-0^^, 
^•feV^ (MR*?-) 3 2fitf*il*««Silfcii' 
= -/«fM@K5 114, 1211 7i^i-7t-feV^4 2 

xt^-tixtw^^tt^ivn— ^(Fr-f^aaiaig 5 1 ' \z 

[0 0 8 7] HftfE&«B dWF*3ffi(C«, «>*>£*ft([§|& 

i * m*$m-*?*v h«-^*asni!S5 2*t>«fts;n 40 

-r^afSr^^-Siia-r-sjtiex^iHiK^^-vL c 
**trv^5. asBdjw»«i-t-siiij«aj«>5*>«iRLfc 

£L<, m^tf>0ij-ei4, ^e-^IEibf&Jffli[HlgS6Xt/[Hl8S 

50 
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[0 0 8 8] ft*3, EI 1 6 fc-M.&mx*7frt-£ 0 £ 
«B dSr^T^MSLT, ^<75a5^Wrtffi|-7t-fe>- 
1f4 2«rKi*;5ii:fcfc:, mirgltpi 5 K3fc^i*^> 
=» — ?*>r— )VA 1 SrSfLTfciv^ r <D <t 5 {~-f--5 

^<7— ;U4 114. *^T*l4@^^R#*|6]lc^iSg#t 

mmtyti&EAimmkifi&mzMAjtzhoxibz. *w 

iC*3V^TI4. mbSW^l'iS-OWffili 1 0 0 n 
m f s/^Ict@^«#^|p| tr^^-ev ^ -5 0 £ fc.)t-fe V 
1J-4 214, 1 l^|6]»t-C3t 

STRUti"***** (*«-eH3B3te*V K) 42 1 
363ti(f-7-4 2 l*»feJRIt$n, ^-7"— ^4 1 ir J: t) 
R#t$nfc7feS:§7tLT, -t<D3t*fc^cyt«ft«*Sr 

^t-K4 2 2t^t-v^„ titim<Dx.^=>—ym 

%-}&m.m& 5 1 ' Ii7* h^5h-K4 2 2<0lf}*fif 

[008 9] 111 1 8 l^^-r^e— ^ LM e 14, 61 ^T- 1 e 

0, A— \f ^a-f yUSO->-V7 HS?y ~T-=e— #X1b 
•5„ el4g|l 6i^-r^e— *<£>@5e^1 d irl^l 

«^-C-foS„ "Ttb^2 e hm 1 6 iC^i" pTtft^- 2 d tm 
«fiS;T*S)2)o fiU W7U-A2 2ett^7-f/S 
LI (XI4SL2) *s«tt$Jx5«BlJ:E*i-5TffidS 

HI* 2 2 1 e 147 l^— A 2 2 e I'RJt/c, @^ 1 d 
[0 0 9 0] SiBe KI4, /W»T-h, , h t , h 

2 i e \zM-r^m^.^mmmm-i^-^ lm a 
tmcx'hz* yfi—zum+h^ , h t , h s 14, mmi- 

ny(,v2 1 e 4:!?T7J^b@^T-l eWlHS-^^y h 
I^BSA/T?*i 9 , £«B eOrtffifc3t«F*Jx-CV^5. S« 
BeC« (Tffi) 4>, *— ^*?-i:M:T«R»«©ffi 

T*39, iW*-lr>"^4 1 lw(Stp^BI-"I»)^t!)^|6l 

KStfaft^iva— y^>7-— ^4 ldsiae^nrv^ 

So 

[0 0 9 1] /i/Stf«)5*,'M< it— o^3u-b 
V-7^4 2 tl4"Hb^2 eCa-^y/WYmOtW 

— LM e i>^r— * LMd <Dtz#>(Dmn$lffl\5}'i&tfflffi 

<n\s}&iz£ *>mw.vxmmx%z a siiieskb ewrtu 
fc«xoni?g^<?-^L c l b^$^trv^5^, iti^ro* 

ItfcSJ: 7*t<oi4, /^^Jt-fev^rornb 
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[00 9 2] Kl^Lfc^T^LMd^LMe 

Sbf^-T5^rffitt<?5*>5*— /Hg^F-h, „ h» „ h 3 
^4 2*5, iifa^ld. 2 1eHWifi 
^At^fbLTVK^T-fcSS^l d, leCO±ffi 

f $tltV^(Dt\ £ f)l:tif3^*2 1 d, 21 e 

d, LMe SrilgL-Cb«1t : ?- = 'l'^2 1 d, 2 1 e <D 

«6^$tl, ^Jt^t**— ^LMd, LMelt»«J;<P) 

[0 0 9 3] $Ltift.±^y-4 2.\tmt^if^y h<Dm% 

— ^ LMd, LMe ttffl«<t< P9?#{C^Kjb, m*BttW 20 

[0 0 9 4] SbK, 7t-feV-^4 2i:, Eo©*-;^ 
T-c 5 *>— oe»tt?ttfo5*s^cD*— /w^fSTSb^- 2 
d, 2e»3 — f V^ftfND+'frY c Srii-5ffiXI4-£tf> 

a— -f>^tb^L-Ct>, -fe:>'-^4 2 i:^^— ^4 1 to 
tiHHWfl^, Mtt-bim-r?*? V 1 1 <hw£2:« 

a*-c#s. 30 

[009 5] 3=fc, )tfSxy 3 -yx^-/M 1 12, 

mm^ ^-i/^h <om<n t b^m^^b-^izurnvx^^ 

**3, L) -T^e— ^ LMd, LMe iCfcVT t>, jt^^ 
aya-y (4 1, 4 2) ftxTa^^>- = -^ (ffl 
±littrfEWMR*^3 2 i8£^5*;;*<{r— 1) SrSUH 

[0 0 9 6] 

[0ffiwfSS*/iSiK] 

[Ell] #*Wfc«*y=T*-*fc^LfcH4fc»M> 

[HI2] HlfcflW-X-Xi»»::»5Wlktt*ft9«11«) 
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